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AVE-SESAME IV: 25-MB SOUNDING DATA 
Meta E. ~ i e n k i t  .;iczl 
T e ~ a s  A&M U n i v e r s i t y  
Coli  ?ge S t a t i o n ,  Texas 
Luke P. ~ i l c h r i s t ~  
GLS Company, I n c .  
Lacey ' s  S p r i n g s ,  Alabama 
Rober t  E. ~ u r n c r ~  
NASA Marsha l l  Space F l i g h t  Cen te r  
H u n t s v i l l e ,  Alabama 
1. T n t r o d u c t i o ~  
I n  t h c  s p r i n g  of  1979, NASA p a r t i c i p a t e d  i n  s i x  Atmospheric V a r i a b i l i t y  
Ex~wrimcnt-Sevcrc  Environmental  Storms and Mesoscale Experiments  (AVE-SESAME). 
llhc d a t c s ,  o b s e r v a t i o n  t i m c s ,  and d a t a  r e p o r t s  f o r  e a c h  o f  t h e s e  expe r imen t s  
a r c  l i s t e d  i n  Tab le  1. A more complete l i s t i n g  o f  a l l  o f  NASA's p r e v i o u s  
Atmospheric V a r i a b i l i t y  Experiments  (AVE) is  g i v e n  by W i l l i a m s  e t  a l .  (1980b).  
The p r e s e n t  r e p o r t  c o n t a i n s  d a t a  and in fo rma t ion  f o r  t h e  f o u r t h  AVE-SESAME 
exper iment  (9-10 May 1973) .  
T h i s  r e p o r t  is p r i m a r i l y  a  d a t a  document c o n t a i n i n g  rawinsonde d a t a  
t aken  a t  bo th  Na t iona l  Weather S e r v i c e  and s p e c i a l  s t a t i o n s  d u r i n g  AVE- 
SESAME I V  ('3-10 May 1979) .  The computer program f o r  computing soundings ,  
d e s c r i p t i o n  of t he  d a t a  p r o c e s s i n g  method, and e r r o r  a n a l y s i s  have been 
p r e s e n t e d  by Fuelberg (1974) .  E r r o r  e s t i m a t e s  trom F u e l b e r g ' s  r e p o r t  are 
1:resented i n  S e c t i o n  I V .  A d e s c r i p t i o n  o f  t h e  s y n o p t i c  c o n d i t i o n s ,  observed  
weather ,  s e l e c t e d  s a t e l l i t e  photographs ,  and summaries o f  s e v e r e  and unusual  
wcather  c v e : ~ t s  compilcd from t c l c t y p a  r e p o r t s  a r e  p r e s e n t e d  i n  a  s e p a r a t e  
r e p o r t  c r i t i t l c d ,  "A P r e l i m i n a r y  Look a t  AVE-SESAME I V  Conducted on 9-10 
May lCJ73." That  r e p o r t  i s  b r i n q  i ~ r i n t c d  c o n c u r r e n t l y  w i t h  t h i s  d a t a  r e p o r t .  
l ~ e s c a r c h  A s s i s t a n t  
3 ~ l ~ i e f ,  Environmental A p p l i c a t i o n s  Branch, Atmospheric S c i e n c e s  D i v i s i o n ,  
NASA/MSFC 

2.  The -AVE-SESAME I V  Experiment  
-
Twmty-thrtw? Na t iona l  Wciitlrcr S c r v i c c  rawinsondc s t a t i o n s  and 20 special 
rawinsondc s t a t i o n s  ~ l a r t i c i l a t c v l  i n  th.2 AVE-SESAME I V  exper iment .  A list of 
t h e s e  s t a t i o n s  is prcscmted i n  Tahlc* 2 ,  and t h e i r  l o c a t i o n s  are shown i n  
Fig .  1. Soundings wcru t a k e n  a t  n i n e  times: May 9, 1979 a t  1200, 1500, 1800 
and 2100 GMT, and May 10 ,  1979 ,a t  0000, 0300, 0600, 0900, and 1200 GMT. 
Rather  t h a n  be ing  d i s t r i b u t e d  cvcn ly  th roughou t  t h c  r e g i o n ,  a s  i n  t h e  
f i r s t  t h r e e  AVE-SESAME expc r imcn t s ,  t h c  s p c c i a l  s t a t i o n s  were grouped i n  a 
s torm-sca lc  ncxtwork i n  Oklalmma and Tctxas. Tlic? smallcr s t a t i o n  spac ing  
a f f o r d s  f i n e r  rc -so lu t ion  o f  w ~ . , ~ t l r c r  cvcmts i n  t h e  Oklahoma s t u d y  a r e a .  
3. Discuss ion  o f  Udsic Data 
----- 
3.1 Col lcct ion of t . 1 ~  D.rt.~. H,iw d a t a  . cam cac!l rawinsondc s t a t i o n  
- - - - -. - 
wcrc col lcc- tcd  by t h c  Ndtion.\l Scvc\r{, Stnrms Labora to ry  (NSSL), Norman, 
Okldron,i, atid forw,irdcvi t o  t l rc-  A t~w!q~ l rc r i c  Scictrccs D iv i s ion ,  NASA Marsha l l  
Sbmcc F l i t ~ l r t  C w t x r  (MSIT) , Ald),unLt. A f t c r  i n i t i a l  p r o c e s s i n g  t h e s e  d a t a  
wc!rc forwartlctd t o  Tcxas A&M ( In iv t \ r s i  t y  wlrcrc com1)lct.c soundings  wcre 
computcd us inq  thc u n i v c b r s i t y  ' s  A1tK1;ihl 470V/6 computer. 
3 .  Mt.t hods o f  P r o c c ~ s s i n ~ i .  Tire> ~)roccdurc? uscd  t o  compute t h e  soundings  
- - - .- .- - 
is t h a t  uscd ~111 iwcvious  A V I ~  i t r c l  i:; dcwx-i lwd by Fuel be rg  (1974) . All 
keypunched d . ~  t ii were c h e c k ~ d  f o r  c r r o r s  by c a l c u l a t i n g  c e n t e r e d  d i f  f-ences 
on t h e  i n i ~ t  Art ,i . Addi t ion,il  c h e c k s  i nc lude  f i r s t  d i f f e r e n c e s  o f  computed 
winds and checks c)n l a p s e  r a t c s  o f  computed t e m p e r a t u r e s  and dewpoints ,  
[ ' l o t t i n g  of  c o n s t a n t  ~ ) r c - s s u r l ~  c h a r t s  f o r  850, 500, i.nd 200 m b  f o r  a l l  r e l e a s e  
t imcs ,  dnd t ime c r o s s  s c c t i o n s  f o r  each  s t a t i o n .  Suspec ted  e r r o r s  were 
checked wi th  t h c  o r ig i . na1  s t  r i p  c h a r t  i n fo rma t  i o n  and a p p r o p r i a t e  c o r r e c t i o n s  
made. 
The f i n a l  d a t a  set. o f  t i?( \  AVII-SFSAMll IV i!xlwriment c o n s i s t s  o f  d a t a  
computed at cac.l~ 1,rcssurc. c o n t a c t  and a t  25-mb i n t e r v a l s .  Thermodynamic 
quatrt i t i c s  w c r l '  comlutcd a t  cilclr i)rcxssurc c o n t a c t ,  w h i l e  winds were computed 
from t iw avail,il\Lc 30- o r  G O - s  i r r tc rv l l l  a n q l c  d a t a  by means o f  c e n t e r e d  
f i n i t e  d i f f c r c n c c s  and wcre s u b s t ~ q u c n t l y  i n t . e r p o l a t c d  to  each  c o n t a c t  or 25-mb 
l c v c l  . 
Tabla 2. Rswinsond. stations participating in tha Am-SESAME N exparimant. 

































be1 Ria, TX 
Midland, TX 
~1 Paso, TX 
Nashville, TN 
Little Rock, AR 
Nonett, MO 































M a ,  OK 





Clinton Sherman, OK 
E h r e  City, OK 




. Hinton, OK 
K T W ,  OK 





Wichita Falls, TX 
b. Special rawinoonde stationo 
1 .  1. mcations of rawinsondo etrtionm participting in the W E - S E W  
The following procedures were employed i n  t h e  process ing of t h e s e  
da ta .  
(1) Humidity va lues ,  inc lud ing  dew-point temperatures,  were computed 
only  a t  temperatures above -40°c; a t  temperatures  below -40°c, humidity 
va lues  are missing and are i n d i c a t e d  by a f i e l d  of n i n e s  (i.e., 99.9). 
Moisture va lues  were computed i f  t h e  r e l a t i v e  humidity exceeded 19. I f  
the v a l u e  was below 1%, it was set equa l  t o  19 and used i n  t h e  computation 
o f  o t h e r  mois ture  va r iab les .  
(2) Winds based on l o w  e l e v a t i o n  ang les  a r e  denoted by a s t e r i s k s .  
One a s t e r i s k  denotes  angles  l e s s  than lo0 b u t  g r e a t e r  than 6O, while two 
a s t e r i s k s  denote ang les  l e s s  than 6'. Caution must be exerc i sed  i n  t h c  
use o f  d a t a  a t  low e l e v a t i o n  ang les  s i n c e  it is  s u b j e c t  t o  r a t h c r  l a r g e  
RMS e r r o r s .  
3 Wind d i r e c t i o n  and spccd wcrc dctcrrninc:d f o r  25-mb 11-vels by 
i n t e r p o l a t i n g  c o n t a c t  values  of t h e  u- and v-co~ni)onents. 
I n  process ing t h e  d a t a ,  only  those  corrections were made t h a t  were 
known t o  be v a l i d  o r  were provided by NSSL. 
4. Discussion af Sounding - Data 
4.1 Accuracy Estimates.  Est imates  of t h e  RMS e r r o r s  i n  wind and 
thermodynamic q u a n t i t i e s  of t h e  AVE-SESAME I V  d a t a  a r e  t h e  same as those  
f o r  a,ll AVE experiments and a r e  given b$- Fuelberg (1974). The e s t i m a t e s  
f o r  t h e  thermodynamic v a r i a b l e s  a r e  p resen ted  i n  Table 3. 
The RMS e r r o r s  f o r  wind speed and d i r e c t i o n  are d i f f i c u l t  t o  desc r ibe  
s i n c e  they  a r e  a func t ion  of t r a c k i n g  geometry and o t h e r  f a c t o r s .  Maximum 
RMS e r r o r s  f o r  winds (speed and d i r e c t i o n )  computed a t  30-s i n t e r v a l s  (based 
on t h e  wors t  geometric t r a c k i n g  conf igura t ion)  f o r  10 and 40 deg e l e v a t i o n  
angle8 a r e  presented i n  Table 4. The accuracy o f  t h e  wind d a t a  a t . p r e s s u r e  
c o n t a c t s  and a t  25-mb i n t e r v a l s  is g r e a t e r  than  t h a t  s t a t e d  f o r  t h e  30-9 
winds because of the  added smoothing and i n t e r p o l a t i o n  performed. I n  
a d d i t i o n ,  e r r o r s  c i t e d  f o r  t h e  30-s winds wzre maxima f o r  t h e  s t a t e d  
cond i t ions .  
~iablu  3. ~stimatcu of tho R4S crrora in thermodynamic quantitier of 
AVE-SESAME IV, 
Parameter Approximate RMS Error 
Toxnperature 0.5'~ (Fuelberg's value i o  1°c) 
Pressure 1.3 mb from surface to 
l.1 mb between 






10 gpm at 500 mb; 
20 gpm at 300 nib; 




Table 4. Estimates of RMS errors in AVE-SESAME IV wind data. 
RMS errors (m s'l) in speed RMS errors (deg) in directton 
Pressure 10 deg el. 40 deq el. 10 deg el. 40 deg el. 
4.2 Tabulated Data. A n  e m l e  of AVE-SPSAME IV contact data ir givan 
---
in Table 5, with the explanation of column headings in Table 6. A listing 
of thore soundings that were missing or terminated before completion ir 
given in Table 7 along with the reason for early termination. In Table 5, 
the first line of data for the time of 0.0 minutes is surface data. A 
serier of nine8 is used to indicate missing data. The three numbers in the 
upper right-hand corner are the number of presslru ? levels computed, the 
minimurn precsure obtained (mb), and an angle identifier with the value 0 
for 30-8 angle input and 1 for 1-min angle input. The contact and 25-mb 
data are avnilable in paper form or on magnetic tape from th. Space Sciences 
Laboratory, Atmospheric Sciences Division (ES841, George C. Marshall 
Space Flight Center, Alabama, 35812. 
The contact data interpolated to 25-mb intervals are presented in 
Appendix I. The column headings are identical to those usec. for the contact 
data and are described in Table 6. The soutidings are arranged by station 
number and appear in ascending order by time for each station. National 
Weather Service atations are given first, followed by special stations. 
The first line of each sounding is surface data which is followed .,y data 
from 1000 to 25 millibars (or to termination) successively. For levels 
where the pressure is greater than t h ~  surface pressure,mis~ing data (niw 
are indicated for each quantity. This is also done when the sounding 
terminated before the 25-mb level was reached. 
One station (Healdton, OK) took two soundings at 1 1/2 hr intervalb 
between the first two AVE-SESAME sounding times. These extra soundings 
are placed at the end 05 Appendix I and are indicated by adding the prefix 
'10' to the station number (10030 instead of 030). 
4.3 Soundings with Abnormal Characteristics. Sounding data collected 
during the AVE-SESAME IV experiment were generally found to be rf good 
quality following processing and rigorous error checking. Nevertheless, 
some discrepancies were observed in some soundings which may have resulted 
from undetected errors. In most cases these discrepancies were observed 
in cotaputations of geopotential height. A l i ~ t  of these soundings along 
with an explanation of the questionable data for each sounding is presented 
in Table 8. These soudings interpolated to 25-mb intervals are presented 
in Appendix 11; they should be carefully considered before use. It should 





 able 6 .  Explanat ion o f  column headings  of t a b u l a t e d  sounding data for 
t h e  AVE-SESAME I V  cxporimcnt. 
TIME ( M I N I  Time a f t e r  b a l l o o n  release. 
CN'ilCT Contact  number. 
Height o f  corresponding p r e a r u r e  rrurface i n  
g c o p o t e n t i a l  meters. 
P U S  ( P I )  P r c s s u r e  i n  millibars. 
TENP (DG C) Ambient tcmpcrature  i n  d e g r e e s  Ce l s ius .  
NO'lT: An a s t e r i s k  i n d i c a t e s  t h a t  time from 
r c l c a s c  m d / o r  temperature  were l i n e a r l y  
i ~ ~ t c r p o l a t c d .  
Dew-point tcmpcrature  i n  d e g r e e s  C e l s i u s .  
Wind di rcc t . ion  measured c lockwise  from t r u e  
north m d  is t h e  d i r e c t i o n  from which t h e  
wind is blowing. 
Scalaz w i n d  speed i n  mete r s  p e r  second. 
N O W :  An asterisk i n d i c a t e s  t h a t  wind q u a n t i -  
t ics  a r c  bascd on an e l e v a t i o n  a n g l e  that is  
bctwccn 10° and GO. A double a s t e r i s k  i n d i -  
c a t e s  t h a t  t h e  e l e v a t i o n  a n g l e  is less than 6O. 
U COXP (M/SEC) Tho E-W wind component, p o s i t i v e  toward the 
c a s t  and n c q a t i v c  toward t h e  w e s t .  
Thc N-S  wind component, p o s i t i v e  toward t h e  
n o r t h  and nega t ive  toward t h e  south .  
POT T (DCI It) P o t e n t i a l  temperature i n  d e g r e e s  Kelvin. 
E POT T (DC K) Equivalent  p o t e n t i a l  temperature  i n  d e g r e e s  
Kclvin. 
Xx HTO (GM/KG) Mixing r a t i o  i n  grams p e r  kilogram. 
MI (Pa') R e l a t i v e  humidity i n  pe rcen t .  
M N G E  (M) Distancc ba l loon  is from release p o i n t  a long  a 
r a d i u s  vec to r .  
Di rec t ion  toward ba l loon  measured c lockwise  
from t r u e  nor th .  
Table 7. Soundings missing or terminated before completion (100 mb) 
Station Date/GMT Explanation Last Pressure 
Coded (mb) 
Ma, OK (020) 10/0600 Balloon descending 128 
10/1200 Ground equipment 444 
f ailue 
ALtus, OK (021) 10/0900 Balloon burst 113 
Canadian. TX (022) lO/OOOO Flight equipment 826 
failure 
10/0300 Equipment failure 
10/0600 Equipment failure 
lO/O900 Flight equipment 632 
failure 
10/1200 Flight equipment 19 5 
failure 
Cheyenne, OK (023) 
Chickasha, OK (024) 
Childress, TX (025) 
l0/0300 Balloon burst 173 
10/1200 Balloon burst 116 
9/2100 Balloon burst 104 
Instrument cut off 173 
too early 
Coder failed to 10 3 
record last contact 
Fading signal 122 
Fading signal 346 
Ground equipment 
failure 30 1 
Ground equipment 119 
failure 
Ground equipment 761 
failure 
Equipmelit failure 
Clinton S h e w ,  OK (026) 10/0600 Equipment failure 
l0/0900 Fading signal 213 
10/1200 Fading signal 718 
Ft. Sill, OK (028) 9/1500 Fading signal 244 
9/1800 Pen arm shift 146 
lO/OOOO Fading signal 109 
10/0300 Fading signal 349 
Table 7. Continucd. 
Station Datc/CMT Explanation Last Pressure 
lO/OOOO Flight equipment 527 
failure 
10/03UO Equipment failure 
10/0600 Equipment failure 
10/0900 Fading signal 146 
10/1200 Instrument cut off 174 
too ear ly  
10/0300 Fading signal; flight 155 
tquipmcwt failure 
Coded (mb) 
k r t  
Station Date/GNT Explanation Prerrura 
codad (tab) 
Sailing, OK (036) 
wichita Falls, TX (039) 
Midland, TX (265) 
Okldt- City, OK (354) 
Dodge City, KS (451) 
Topeka, KS (456) 
Denver, CO 9469) 
Peoria, IL (532) 
9/1SOO Sounding not taken 
10/1000 Sounding not taken 
lO/O 300 Icing 3 18 
10/0600 Icing 104 
10/0000 Sounding not taken 
10/1100 Sounding not t a n  
9/1500 Loot reference 192 
10/0300 Balloon burst 136 
10/0600 Instrumsnt cut off 616 
too early 
10/0600 Plight equipment 552 
failure 
10/0600 Radiosonde failure; 576 
launched in TRW 
9/1200 Radiosonde failure r 2 5 5 
temperature shift 
9/2100 Interference; leaking 178 
balloon 
10/0600 Fading signal 325 
10/0900 Pen not working 218 
P roP-1~ 
lO/l200 Radicaonde failure 458 
Soundinga were only taken during normally 
scheduled NWS launch times (Og/l2OO, 
10/0000, 1011200) 
10/0300 Balloon burst 117 
10/0600 Balloon burat 149 
9/2100 Radiosonde failure 275 
lO/OOOO Radiosonde failure 198 
Table 8. L i s t  o f  soundings wi th  abnormal c h a r a c t s r i 8 t i c s .  
S t a t i o n  Datr!/Tim (GMT) Quest ionable  Data 
M a ,  OK (020) Heights  35m l o w  a t  
200 a t  mQ-5 calibration 
problems 
Ada, OK (020) 09/1800 Heights  40m low a t  200 
Cheyenne, OK (023) 03/ 1200 Heights  50m high a t  200 rab 
Chcycnnc, OK (023) O9/ 1 500 
Chcycnnc, OK (023) 
Haiyhts  20m high a t  500 mbt 
90m high a t  200 ab 
Heights  30m high a t  500 mb; 
120m high a t  200 mb. 
Radiosonde d i d  n o t  p a s s  
: sychometr ic  test. 
Hcights 25m high a t  500 
mb;  130m high a t  200 mb. 
Sondc d i d  no t  pass  psycho- 
metric t c s t .  
Chcycnnc, OK (023) 10/0300 Heights  40m high a t  200 mb 
Chcycnnc, OK (023) 10/Or)OO Hcights 80m high a t  200 mb 
Cheycnnr, OK (023) 1 o/l200 t ic iqhts  llOm high a t  200 mb 
Elmorc Ci ty ,  OK (027) lO/OOOO Hcights 25m l o w  a t  500 mb; 
30m low a t  200 mb. 
I lc iqhts  20m high a t  500 mb; 
40m high at  200 m b  
S l ~ m r o c k ,  TX (037) 00/.? 100 t ic iyhts  40m high a t  200 mb 
Slrmrt)ck, TX (0 i 7 )  IO/o3ol) Hcicjhts 40m high a t  200 mb 
Stcphcnvi l l c ,  TX (260) lO/Oc;OO 
1Jaroswi t c h  pressure c a l i b r a t i o n  
:;usl)cct. Heights 25m high a t  
500 mb, 70m high a t  200 mb 
Hcights 20m high a t  500 mb; 
40m high a t  200 mb. 
inaccurate gempotential heights a r e  subject t o  e r r o r  (Fuelberg, 1974). 
All other roundingr which contain data of high qual i ty  a re  presented i n  
Appendix I. 
I t  was necessary t o  adjus t  surface pressures a t  some of the  special  
stations, due to apparent barometer ca l ibra t ion  differences. The correct ions,  
supplied by NSSL, a re  l i s t e d  i n  Table 9. 
Table 10 contains a l i 8 t  of soundings t h a t  experienced ra ther  large 
variat ions i n  balloon r i s e  ra te .  The ident i f ica t ion  of these soundings 
i s  somewhat t r b i t r a r y  but  based on variat ions i n  the  number of pressure 
contacts per minute. These soundings may have been made i n  o r  near 
thunderstorms. Caution should be exercised i n  t h e i r  use. 
Table 9, Corrections to surface pressure supplied by NSSL and used in 
proccssinq thc AVE-SESAME I V  data. 
Stddon Correction (mb) 
Cheyenne, OK (023) 
Gage, OK (023) 
Hinton, OK (032) 
KTVY, OKC (033)  
Shamrock, TX (037) 
Wichitd Falls, TX (039) + 1.7 
Table 10. Soundinqs with rclativt?ly large variations in balloon rise rate. 
Station Date/GMT 
-- -- - - - 
Canadian, TX ( 0 2 2 )  
Gage, OK (029) 
Shamrock, TX (837) 
Midland, TX ( 2 6 5 )  
Dociqe City, KS ( 4 5 1 )  
Dotlqc' City, KS (451) 
Fuelberg, H.E., 1974: Reduction and error analysis of the A\- I1 pilot 
experiment data. NASA Contractor Rep0r.t CR-120496. Marshall 
Space Flight Center, Alabama, 140 pp. 
Gerhard, M.L., H.E. Fuelberg, S.F. Williams, and R.E. Turner, 1979: 
AVE-SESAME It 25-mb sounding data. NASA Technical Memorandum 
TM-78256. Marshall Space Flight Center, Alabama, 361 pp. 
Williams, S.F., M.L. Gerhard, and R.E. Turner, 1980a: AVE-SESAME 11: 
25-mb sounding data. NASA Technical Memorandum TM-78281. Marshall 
Space Flight Center, Alabama, 373 pp. 
8 , L.P. Gilchrist, and R.E. Turner, 1980b: AVE-SESAME 
11: 25-mb sounding data. NASA Technical Memorandum TM-78283. 
Marshall Space Flight Center, Alabama, 380 pp. 
APPENDIX I 
AVE-SESAME IV Sounding Data 
of Unqucstionablc Validity 
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AVE-SESAME IV: 25 MJ3 SOUNDING DATA 
By Heta E. Sienkiewicz, Luke P. G i l ch r i s t ,  
and Robert E. Turner 
The information i n  t h i s  report has Seen reviewed f o r  t echnica l  
content. Review of any i n f  ormatior. concerning Department of Defense 
o r  nuclear  energy a c t i v i t i e s  o r  programs has  been made by t h e  MSFC 
Securi ty  Class i f ica t ion  Officer.  This repor t ,  i n  its e n t i r e t y ,  has  been 
determined to  ue unc lass i f ied .  
L+&L ug:- 
W I L L I A M  W. VAUGHAN 
Chief, Atmospheric ~ c i e n c e @ i v i s i o n  
Director,  Space ~ c i e n 4 s  Laboratory 
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